Introduction
Life expectancy is one of the major health indicators of community health and a sensitive measure for health disparities. In most countries, it has increased markedly during the 20th century, although differences remain substantial both internationally and within populations. 1 In a comparison of life expectancy at birth in 2006, among 193 member countries of the World Health Organization (WHO), the highest life expectancy for men was found in San Marino (80.0 years), whereas Japan had the highest life expectancy for women (86.0 years). Sierra Leone had the lowest male life expectancy (37.0 years), whereas Swaziland had the lowest female life expectancy (37.0 years). 2 Israel was ranked 7th for men and 12th for women.
Differences in life expectancy can be attributed to many individual and environmental factors, 3, 4 and have been associated consistently with per capita income. 5, 6 In the Arabian peninsula, due to the improvement in socio-economic conditions and a gradual improvement in health status, life expectancy at birth has increased markedly. 7, 8 For example, the health of Kuwaitis has improved considerably in the past 20 years, owing to economic and social transformations that have ameliorated the problems of nutrition, sanitation, personal hygiene, housing and social conditions in general and health services, 9 and life expectancy is now comparable with developed countries.
Marked differences in life expectancy are also observed between sub-populations within the same country. In the USA, in 2003, life expectancy at birth was 80.5 years in White females as compared with 76.1 years in Black females, and 75.4 years among White males as compared with 69.2 years among Black males. 10 In Australia, life expectancy among the indigenous population is substantially lower compared with the non-indigenous population, with differences ranging between 15.7 and 17.6 years in 1996-2000. 11 Some direct factors that could influence life expectancy include patterns of mortality, distribution of diseases 11 and features of the health system that may influence access to health-care services. 12 In Israel there are two main population groups, and, at the end of 2006, Jews comprised 80% of the population and Arabs nearly 20% of the population. 13 Israeli Arab citizens have lived within the state of Israel since its establishment in 1948. 13 During the past three decades, the Arab population in Israel has been undergoing socio-demographic changes, with improvement in several major health indicators. 14 
Target population
The target population comprised the two main Israeli subgroup populations: Jews and Arabs. It should be noted that the Israeli Arab population included in the present study do not refer to Palestinians living in the West Bank and Gaza Strip, whose health indicators differ substantially. 17 
Data sources
Data on life expectancy, infant mortality and cause-specific mortality were obtained from the Israel Central Bureau of Statistics (ICBS). Death notification forms in Israel are sent by health-care facilities to the district health offices and are forwarded to the ICBS for coding. First, the forms are reviewed and corrected through feedback channels with the registration offices and health-care facilities, and then the cause of death is coded. Up to 1994, causes of death were coded according to the International Classification of Diseases, 9th edition (ICD-9), 18 thereafter they were coded according to ICD-10. 19 In this study, heart disease included the codes I00-I09, I11, I13, I20-I51, 390-398, 402, 404, 410-429; cancer included C00-C97, 140-208, 238.6, 273.3, 289.8; stroke included I60-69, G45, 430-438; diabetes included E10-E14, 250; external injuries included V01-99, W00-99, X00-84, Y00-Y86, 800-999; and infectious diseases included the codes A00-A32, A34-A99, B00-B99, 1-134,136-139.
Statistical analysis
Trends in the gap in life expectancy at birth, at the ages of 20 and 65 years, between 1975 and 2004 were described by sex and population groups. The differences in infant mortality rates (per 1000 live births) between Arabs and Jews were calculated in males and females between 1975 and 2005. Cause-specific age-adjusted mortality rates were calculated per 100 000 for males and females, by population group over 23 years (1980-2003) . Mid-year population estimates were obtained from the ICBS and served as denominators. The population of the Israel 1983 census was used as the standard population for age-adjusted rates. The trends in the difference in cause-specific patterns of mortality between Arabs and Jews were calculated over this period.
To measure the contribution of age-specific mortality changes to the change in the Arab-Jew life expectancy gap, we used the decomposition method developed by Arriaga. 20 For all causes combined, the first method estimates the contribution of mortality differences in a specific age group to the total difference in life expectancy at birth. By using this method, the total difference in life expectancy between the two subpopulations, Jews and Arabs, is decomposed into smaller differences pertaining to the specific contribution of each age group. The second method, an extension of the first one, estimates contribution of differences in cause-specific death rates to the total difference in life expectancy. 21 The specific contribution of differences in mortality rates to life expectancy from cause i at ages x to x þ n, nDx,i, can be estimated as:
where n M x,i (A) represents the Arab age-standardized death rate from cause i at ages x to x þ n and n M x (A) represents Arabs age-standardized death rate from all-causes combined at the same ages. Similarly, n M x,i (J) and n M x (J) represent the age-standardized death rates from cause i and from all causes combined, respectively, among Jews at ages x to x þ n. nDx represents the gap in life expectancy from all causes at ages x to x þ n, which was estimated in the first decomposition. Infant mortality rates During 1975-94, the differences in infant mortality rates between Arabs and Jews decreased substantially and have remained constant since then ( Figure 5 ). (Table 1) . For females the trends in mortality rates of heart disease, stroke, cancer (all sites), external causes and diabetes were similar to that observed in males. Infectious diseases mortality rates declined in the two populations in both sexes during 1985-99. However, since 2000, an increase has been observed in the Arab population compared with a continuous decline among the Jewish population ( Table 1 ).
Results

Life expectancy at birth in
Leading causes of death
The gap in the leading causes of death between Arabs and Jews Figure 6 shows the trends in the gap of the major causes of death between Arabs and Jews in Israel in 1980-2004. Among males, the positive gap in mortality rates between Jews and Arabs increased substantially in this period for heart disease and diabetes; however, the negative gap for cancer decreased and was eventually replaced by a positive gap in 2000-04 ( Figure 6 ). Since 1999, for specific cancers such as lung cancer, the gap has increased substantially. Among females, the positive gap in mortality rates between Jews and Arabs increased substantially during 1980-2004 for diabetes, whereas the gap in heart disease mortality that remains the biggest among all causes, has decreased since 1990. However, the negative gap for cancer decreased ( Figure 6 ). For specific cancers like breast cancer, the gap in mortality rates has been reduced even further since 1999.
The contributions of the leading causes of death and age groups to the Arab-Jewish life expectancy gap, based on the decomposition analysis Table 2 shows the distribution of the major causes of death contributing to the Arab-Jewish life expectancy gap in 1980-84, 1990-94 and 2000-04. Among males, death due to stroke contributed mostly to the 2.37-year overall gap in 1980-84 (0.53 year, 22% of the gap) followed by chronic obstructive pulmonary disease (COPD) (0.52 year, 22% of the gap). In 1990-94 heart disease contributed mostly to the 1.98-year overall gap (0.84 year, 42%) followed by COPD (0.41 year, 21% of the gap). In 2000-04, heart disease contributed most (0.89 year, 27%) of the overall 3.26-year gap, followed by diabetes (0.58 year, 18%), COPD (0.37 year, 11%) and external injuries (0.30 year, 9%). At the same time the differences in cancer mortality rates declined and the negative gap became less significant and was eventually replaced by a positive, yet weak, contribution in widening the gap (0.17 year, 5%). Among females, heart disease was the major cause that influenced the overall life expectancy gap in 1980-84 (1.08 years, 44% of the gap) followed by stroke (0.59 year, 24% of the gap). In 1990-94, heart disease contributed most to the 3.01-year overall gap (1.41 years, 47%) followed by stroke (0.71 year, 23% of the gap). In 2000-04, heart disease contributed most (1.17 years, 31%) of the overall 3.77-year gap, followed by diabetes (1.02 years, 27%) and stroke (0.44 year, 12%). Some of the increase in the gap in life expectancy was offset by cancer, which is lower in Arab than in Jewish females. It is estimated that cancer decreased the gap between females by 0.84 year in 1980-84, 0.79 year in 1990-94 and 0.48 year in 2000-04. Table 3 contributing to the gap in life expectancy at birth were chronic diseases, mainly heart disease and diabetes. Heart disease mortality contributed mostly to the overall life expectancy gap for males and females, accounting for 0.89 and 1.17 years, respectively. The age group 465 years contributed most to the gap (1.33 years among males and 2.42 years among females). The narrowing gap in infant mortality between Arabs and Jews between 1975 and 1994 explained much of the decrease in the gap in life expectancy at birth between the two populations. Since 1995, this difference has remained constant and it appears that the difference in life expectancy between the two populations moved from pronounced disparities in age-specific mortality rates at ages 0-10 years and at ages 45-70 years. 22 The decomposition analysis applied in this study reveals that the leading age groups contributing to the Arab-Jewish gap has shifted over the time and, in 2000-04, the age group 565 years made the largest contribution to the gap for both males and females.
In a study carried out in North Africa, it was found that life expectancy at birth was 50-52 years in 1970 but rose to 64-70 years in 1993, a change that was attributed to the decline in infant mortality rates. 23 
In the present study, the increasing gap in the mortality rates for the main leading causes of death adjusted for age between Arabs and Jews explains much of the trends in the gap in life expectancy between the two populations. This is similar to the USA where the main causes of death also contributed to the Black-White life-expectancy gap between 1983 and 2003. 24 Amongst males, the largest contributor to heart disease became the leading cause, followed by homicide, human immunodeficiency virus and perinatal deaths. 24 For females, heart disease made the largest contribution to the overall life expectancy gap; other important causes included diabetes, stroke and perinatal death. 24 In males, the gap in heart disease, cancer and diabetes mortality rates between Arabs and Jews increased during 1980-2004. 25 During this period, for all causes of death, the age-adjusted rates of all main causes of deaths in Israeli Arabs have been higher than in Jews, except for malignant neoplasms. 25 The lower cancer mortality rates among Arabs has helped to reduce the life expectancy gap between the two groups. In the past few years, mortality due to cancer has declined more rapidly among Jews, rendering the differences between the two populations less significant. If these trends continue, they are expected to influence the future gap in life expectancy. Specifically, we expect cancer to become a weaker suppressor of the gap than it was in the past and thus the gap is expected to become even wider.
The life-expectancy gap between Arabs and Jews has become more evident at older ages. The contribution of the age group 565 years increased and has become the largest among both males and females in 2000-04. For Israeli Arabs the rate of ischaemic heart disease adjusted for age was around 1.2 times higher than for Jews in 2004. 26 Differences in the leading causes of death between Arabs and Jews are influenced by changes in socio-economic status, primary preventive measures such as vaccinations and behavioural factors (diet, smoking, obesity, physical exercise, etc.), treatment of chronic diseases (compliance), availability, accessibility and use of health services, and some genetic factors. These can partly explain the increasing gap in life expectancy between Arabs and Jews. The prevalence of cigarette smoking has been higher in 27 The substantial impact of smoking on morbidity and mortality can go a long way towards explaining the life expectancy difference in men. 28 The prevalence of physical activity has been lower in the Arab population than in the Jewish population in both sexes. In 2003, 22.8% of Arab men reported habitual physical activity as compared with 35.7% of Jewish men. 26 Low physical activity has been found to be related to higher incidence of and mortality from cardiovascular disease, stroke and diabetes. 29 Obesity (body mass index430) has been found to be related to a substantial decrease in life expectancy and an increase in mortality of cardiovascular disease, stroke and diabetes. 30 The prevalence of obesity has been higher in the Arab population than in the Jewish population in both sexes. In 2003, 30.8% of Arab women were obese as compared with 15.1% of Jewish women. 26 Socio-economic status is frequently used to explain disparities in health status and there are consistent findings indicating that higher socio-economic status is associated with better health and longer life expectancy. 12, [31] [32] [33] For example, in the USA, higher life expectancy at birth and other ages were associated with lower levels of deprivation, with the deprivation gradient in US life expectancy widening substantially between 1980 and 2000 for both males and females. Those in higher socio-economic groups experienced larger gains in life expectancy than those in more deprived groups. 34 In the UK, life expectancy in the wealthiest areas is 10 years more than in the poorest areas. 35 Adverse socio-economic conditions in childhood may predispose individuals to premature morbidity and mortality from chronic diseases in adult life. Higher education has been also associated with higher life expectancy. 31 Chronic social stressors at work and in social life outside work may adversely affect the health of larger segments of adult populations by impairing adaptive physiological mechanisms within the organism and by reinforcing health-adverse behaviours. 36 We believe that none of the above reasons alone is responsible for the increasing gap in life expectancy between Arabs and Jews in Israel, but rather it is due to a combination of factors.
Limitations and strengths of the study The gap in mortality from heart disease and stroke between male Arabs and Jews may be due to differences in morbidity and case-fatality between the two diseases. These factors could not be evaluated with the data currently available. Coding of causes of death is unlikely to be responsible for changes in the lifeexpectancy gap, since they are expected to affect both populations equally. It could slightly affect the causes we found to be responsible for the gap.
Conclusions
The leading age group currently contributing to the Arab-Jewish gap in life expectancy is 565 years. The main causes of death contributing to the increasing gap in life expectancy for males are heart disease, diabetes, COPD and external injuries, and for females, heart disease, diabetes and stroke, and a decrease in the favourable gap for cancer mortality. Our results suggest that the trends in the Arab-Jewish life expectancy gap can be explained by different trends in the causes of death from chronic diseases and external injuries. These may be partly a result of changes in general social and economic circumstances and impact directly and indirectly on the recent increasing gap in life expectancy between Arabs and Jews. Reducing social and individual risk factors for major causes of death, particularly in the Arab population, should be a national priority.
